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The above polymer structure was confirmed by IR and elemental nee. 
analysis. In case 2, a mixture of two nitriles was treated with: 
tert-butyl peroxide:, malonitrile and adiponitrile, a-tolunitrile,; 
or diphenylmethane; methyl 2-cyanoacetate and a-tolunitrile or .° 
malonitrile. All the copolymers produced contained a system 

of conjugated CeN bonds in the backbone, gave a EPR signal, and 
had high decomposition temperatures (300—=600C), - but showed on 
no elasticity, As a rule, they were soluble in dimethylformanide | 
and cresol only, and exhibited semiconducting properties. The me 
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| | Conductivity measured in vacuum (about 107° am Hg) at 293K ’ 

) ¢ fanged from 3.35°10°22 to 9.332107 17 ohm”! cm !, but at oats 

| | 225—-300C ic reached 107"! oha” cu"), This research was done at the 

I i Instituse of Organoelemental Compounds of the Academy of Sciences ’:. 

h: ei USSR. Orige art. has’ 2 figures, 3 tables, and 6 foraulas. 
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_ TITLE: ‘Synthesis of polymers by the polycyclization reaction. 5. Polypyrazoles 
: SOURCE: Vy+sokomolekulyarnyttye soyedineniya, ve 6, noe 6, 1964, 1078-1086 


TOPIC TAGS: polycyclization reaction, branched diketone, sa acid dihydrazide, 
' keto enol tautomerisn, polypyrazole, polyhydrazone 


ABSTRACT: This is a continuation of an earlier work by the authors and P. N. : 
. Gribkova (Dokl. AN SSSR,119,602,1953 /Abstracter's note: 196377) on the aolars a 
‘ action of bis-( 8 ~<diketones) ; 


present investigation differed from the previous one in that instead of am 
 diketones it involved branched diketones of the _ type 


with the dihydrazide of adipio acid (DAA). 
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. ‘here the R is either absent or represents CHys CHC gH) CH,» CH,C 9h gil) ¢ 6 H, SH, » or 
CHoC gH) OC CHCHy« The synthesis of these monomers with DAA was ouaunten by heating 


_equimolecular quantities of the reactants either in absolute ethanol or in a melt 
for periods up to 10 hours at 80-170C. The obtained polyhydrazones or polypyrazoles 
, were analyzed and their melting point, viscosity (in cresol or sulfuric acid), and - 

i". dnfrared spectra were recorded. It was found that the reaction of tetraacetyldi- 

ee : ethylbenzol- of h,)'-bis-(2",2"~diacetoethyl)diphenyl-, and of l,)'-bis-(2",2"— 

‘ diacetoethyl)diphenyloxide with DAA yielded polypiperazoles, while the other 
‘diketones produced polyhydrazones, In the opinion of the authors, the composition 
reactivity of the end product of the reaction is determined by the keto-enol 
. tautomerism of the original diketones and by their cis- or trans-configuration. 

The keto form led directly to polypyrazoles, the trans-onol configuration yielded 
_ only polyhydrazones, while the cis-onol form yielded polypyrazoles through the poly= 
.hydrazone intermediate stage. V. E. Sheina supplied the tetraacetylpropane and 
‘carried out its purification. Orige art. has: 3 tables and 4 formas. oa 
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AUTHORS 2 Korshak, Ve Ve3 Krongauz, Ye. S. 3 Berlin, A. Me; Travnikova, A. P. 
 @ITLE: Synthesis of polymers by the polycyclization reaction. 6. Polypyrazoles 
SOURCE: Vy#sokomolekulyarnywye soyedineniya, v. 6, now 6, 1964, 1087-1091 


. ‘TOPIC TAGS: polycyclization reaction, polypryazole, bipyrazole polycondensation, _ 
- dicarboxylic acid chloride, dikefone polycyclization, dicarboxylic acid dihydrazide 


; : ABSTRACT: The investigators attempted to synthesize polypyrazoles from compounds = 
-; containing pyrazole cycles. The desired results were achieved by polycondensation — 


‘of bipyrazoles with the chlorides of dicarboxylic acids according to the reaction = 


ie 
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'A total of 8 bypyrazoles were synthesized. Seven of them were new and represented: 
‘yy! -bis-(5-methylpyrazolyl=3)diphenyloxide, ,l!~bis-(3,5-dimethylpyrazolyl-k) : 
‘xylilene, 4,'-bis-/(3, S-dimethylpyrazolyl-l;)methy1/diphenyloxide, hylit-bis-/(3 »5= | 
, dimothylpyrazolyl~l)methyl/diphenyl, 1,8 di-(5-phenyl-pyrazoly1-3)octane, di-(3,5= 
: dimethylpyrazolyl-)), and ),1;!-bis-(5-methylpyrazolyl~3)diphenyldisulfide, The : 

' procedure was started by mixing 30-0 ml of pyridine with 0,1 mole quantities of «° 
one of the bypyrazoles. To these mixtures were added (dropwise) 0.1 mole amounts 
of adipic, terephthalic, or isophthalic acid chloride, dissolved in 20 ml of 

- ‘xylene. The contents of the flasks were stirred and cooled for several hours. 
‘They were then heated for a long time to 100-125C, and were allowed to stand over= 
‘night, The polypyrazoles so produced were identical with the polypyrazoles ob= 
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' tained by polycyclization of ory 8 -asketones) with the . 
' dthydrazides of the corresponding dicarboxylic acids. The latter group was ai 
‘described in an earlier publication by the authors and P. N. Gritkova (Dokl. AN , 
/ SSSR, 148, 602, 1963) Origs arte has: 3 tables and 1 fornula, 
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TITLE: Synthesis of polymers by polycyclization, Polypyrazoles. VET. 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 7, 1964, ee 
1195-1202 ie 
TOPIC TAGS: polypyrazole, polycyclization reaction, bis-(8-diketone) ,| 
dihydrazine, hexamethylenehydrazine dihydrochloride, p-phenylene- ef 
hydrazine dihydrochloride, polypyrazole property : ae 
ABSTRACT: The authors have synthesized polypyrazoles (mp,. 200-3000) . 
by polycylization of linear and branched bis-(B-diketones) with di- | - 
hydrazides of dicarboxylic acids. In an attempt to develop poly- , 
pyrazoles with a higher heat resistance, dihydrazides were replaced |: 
with dihydragine, or amide groups were introduced in the polymers to 
form hydrogen bonds. Polycyclization of bis=-(B-diketones) with | 
hexamethylene- or p-phenylenehydrazine dihydrochlorides in botling j{— 
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polypyrazoles — powders with a up of 80—-265C and a molecular 
weight of 5000, Polypyrazoles containing amide groups in the back- 
bone were synthesized by reacting dipyrazoles with dilsocyanates in 
chlorobenzene or by melting the initial materials in nitrogen. These: 
polymers are white powders with a mp of 208—276C and a molecular 
weight of up to 10,000,. IR' spectra indicate that they do not contain 
hydrogen bonds. Thus, the attempt to synthesize heat-resistant polys:: 
Pyrozoles failed. The presence of heavy pyrazole rings upsets the ae 
symmetry and loosens the packing density of the polymer chatns, and, . 
a5 a result, prevents the formation of hydrogen bonds, Orig. art. |. 
has: 1 figure and 2 tables. * a a 
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‘obtained, tn which. the double bonda- - were’ preserved. -* The polymer poasessed ee 
& molecular weight of §-105 and melted at 300°, It was shown that polyner 
formation proceeds in two steps, namely by preliminary conversion of ally- 


a 
‘ ¢ 


SUBMITTED: 22du263 eS a ENCLt! 00." SUB CODE: “OC, Gc: 


NO REF SOV: 006 - “a OTHER: OOS. - gees ~~“ : 
c urd : 7 wf > 
ny 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824930007-8" 


sSecTAERTE LTRS 


Ka CAPES RIE 


~. ACCESSION NRt AP40421860 °° $/0190/64/006/007/1251/1255° 


.i diphenyl esters of isophthalic acid, terephthalic acid,or bis(p~ 


{proved to.be infusible and insolubla, The P-containing polybenzimidazole 


' ; Lopatina, Gv-Ps 


. | SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no, 7, 1964, 
11251-1255 — 7 - F Se 


-1 TOPIC TAGS: copolymer, polybenzimidazole, iLnfusible copolymer, 
i 


oh ' 


whe, pre 
Card>--/ 4. —~ 


| AUTHOR: Korshak, V. V.; Frunze, T.'M.3 Kurashev, V, Ve3 
> enenemmemmeneienmen i 


Cenen enae, Caec 


: TITLEs: Syncheaia of certain polybenzimidazoles with a single or 
{mixed single component, and study of their properties ' 


I 


Teer hedremnen eg ne 


{ 
| 
| 


insoluble copolymer, heat resistant copolymer 


minteticandrw tenes oi ahs 


'ABSTRACT: New polybenzimidazoles with a single or mixed second | 
| component. have been ‘synthesized, and their properties have been. . j 
Studied, These Organic copolymers have an unusually high heat re«, | ee 
j-sistance, Polybenzimidazoles with a single second component were. I. 
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-, Figs 1. Thermomechanical properties of: 
.| a) polybenzimidazoles prepared from 3,3'~ 
¢.; diaminobenzidine and diphenyl esters of 
-"fsophthalic (1) and teraphthalic (2) acids 
or bis(-p-carboxyphenyl)methylphosphine ox~ 
ide (3); b) polybenzimidazoles, prepared. 
from 3,3'-diaminobenzidine and diphenyl es~ 
_ fers of sebacic and terephthalic acids 


Soe 


Ba 


“'Molar ratio of diphenyl astar of sebacic 
‘acid to diphenyl ester of ifsophthalic acids 
(1 ~1,.0:0.0; 2 =~ 0.8:0.2; 3 ~ 0.6:0.4; - 
4 - 0.5:0.5; 5 - 0.4:0.6; 6 = 0,220.83. 
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ABSTRACT: Using the gravimetric method described in an earlier paper, the authors 
. investigated the thermal stability of ten polybenzimidazoleg prepared frorn 3,3'-diamino- * 
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